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CHAPTER 1 
DESCRIPTION 


1900 .--GENERAL 


1001, POLLUX Operation._-The designator POLLUX applies to the general oryptosystem 
produeed by the cipher machine AFSAM 7. 


1002. Category of Cryptosystems.. -Cryptosystems emploving AFSAM 7 are Category A 
as explained in Section 2100, AFSAG 1210A. 


1003, Authorization for Use.--The AFSAM 7 is authorized for the encipherment of messages 
of afl classifications. 


1004. Maintenance. Chapter 5 contains instructions co be followed in the maintenance and 
repait of the cipher machine by intermediate repuir facilities. 


1005. Comments or Recommendations. It is requested that any comments or recommenda- 
vions concerning the mstructions contained herein be submitted to the Director, National Security 
Ageney, Attn: NSAH, through normal Servive channels. Such comments or recommendations 
should be specific as to page or paragraph number and subject matter. It is particularly im- 
portant that any instructions which are not. clear, are too brief, or are apparently lacking, be re- 
ported without delay in order that any necessary corrections may be promulgated by change or 
superseding editions. 
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4196-—SPSAR 7 


f6t. General The APSAM 7 is a kevbeard-operated tape-printing cipher machine. Each 
machine is designed on aunt assembly basis. Phe rator sleppi (AFSAM 407) and the 
cipher unit :APSAM 207; are CONFUDENTIAL and registered. The buse (APSAM 7) ix 
RESTRICTED and registerel. (See pl i, ap. 3a) 


2102. Kevboard.—The deyboard resembles 2 typewriter kevhoamd and can nevated ab & 
casimunm speed of GO words per minute. ‘The keyboard includes 26 alphabet keys ithe top row 
of which alse includes the numerals | te Gia URPTOOR i 

“LET? ¢ ei 


ri key a “RUG (Plenres: key, o 
eat and a space bar. When the “RPT” key is depressed in confenction with 
any operati , the machine will operate continuously untiibe “RPT? ie released. The 

eauses a figares shift in the printer sa that Che kevs in the top row 


“RT? will pring fwures. 
The “LET” key causes the prmier ta unsbift producing lower case Uetters: versions. 


1193. Bunetion Controller — The positians of the fumetiun controller aad tbeiy eifeet on the 

operation. of the machine are as follow 

a. UO’ Pe 

“PP Position (Phx text). 

cL) All keys and the spaee bar sre operative; Ue machine will print text esarily as typed, 
Vhe rotors remain motionless daring typing. 

(2) With the sunetion controtier in the “P™ position, rotors may be aligned by depressing 
the individual rotor-sct kev which are located beneath the roror aporrares of che etpher 
unit. 


Hor (Or The power line is open and no current is sepplied to the machine. 


o> 


&. “EY Position ectpher:.- All keys and the space bar are operative. The machine eneiphers 
any charucter sfrnek and prints the result jn five-letuse gronmps. Phe retor mace advancirs 
when the “RIG? or “LEP key is depressed, ¥ 


dé 3B? Position (Dectphery-—All keys are eperative, The space bar is teperative. The ma- 
a tine deciphery the letters struck on the keyboard and prints the resulting plain text. Phe 
rotor inaze does not step when the “FIG” or CLET” key is depressed. 


Note: Fhe eal t through G appear on the tap row of alk:habet keys. Wher the “FHS? 
kev is struck during deciphearment, enciphered versions of the letters of the top row 
will decipher as the cases eyuivalents appearing an the corresponding beys 
For exumple, “IE? and "3" eppear on the same key; Hf the “PIG” key is straeck, 


eneiphered “Ee” will desinher as 307 
1164. Rotor Stepping Unit.--The rotor steppin ig unit, APSAM 107, is mounted on the bose of 
the machine. it may be removed by lousening the iwe captive thumb screws and Bilis g ihe 


unit loward the operator and up. 
1105, Cipher Unit.--The cipher anit, AFSAM 207, is mounted in the APSAM 167. [t has a 
shaft on which eight rotor assemblics may be ingunted. The cipher anit may he removed by 


depressing the cipher unit latches on either side of the unit. 


1406. Power Reyuirerments,--The AFSAM 7 is operated from a 21-31 voit d. ec. power supply. 
A power converter may be obtained for 1)-130 a 200 250 volt (40-60 eyels) alternating current. 
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1218--KREYING MATERIALS 


1201. Rorors. 


m. 


Seix of eight rotor assernblies, each set consisting of eight cores, eight retaining rings, seven 
alphabet rings (plus one extra ringi, seven notch rings, and one wide ring, are issued for use 
with the AFSAM 7. Rotor assemblies are CONTPIDENTIAL and registered. Each set of 
rotor assemblies ia identified by a title and a number. (ach of seven of the rotor assemblies 
consista of a core identified by a lefter-number pattern, a correspondingly numbered notch 
ring, an alphabet ring, and a loek ring; the eighth assembly consists of a core, a wide ring, 
and a loek ring. Each coniplete assembly is aceowutable by Hs core nuniber, 
The nambers i to 86 appear on the vides of the alphabet rings and the wide ring. Mach of 
these rings is aet with che number designated by the key list aligned fo the bench mark of a 
core, Each note ring is set independently to a letter en its associated alphabet ring according 
to the key Hat. The rotor assemblies are aot reversible. The wide ring assembly MUST 
ALWAYS BE PLACED IN THE POURTH POSITION IN THE CIPHER UNIT. 


1202. Key Lists. 


o. 


Cerrain key lists used with the AFSAM 7 bear the designator POLLUX, Each key fist is 

SECRET and registered * and contains the following material for each date: 

(1) A List of the cores to be placed in each of the eight positions in the cipher unit. 

(2: The setting of the alphabet ring to be used with earh core. 

(8; The setting of the wide ring on the vore in the fourth position. 

i4: The notch ring to be used with each eore Cisted in conjunetion with the letter of the al- 
phabet ring to which the noteh ring bench mark is to be set). 

(5) Phe rotor assemblies are listed from Jeft Le right in the order in which they are to be ine 
serted in the cipher unit. 

; has in nbeator, 


& Lal 


Hoich » C Moteh j Rotch | C , ¢ Notch 
QO Aiph Ring Alph Ringe ° O WIDE : 6 Aiph Ring 


| R Ring & 
Set Sot 


| 6 ho eae, 3 : 
Ie Noten | ¢ Noten | C Noten | 
'Q Aliph Ring : D Aliph Ring | 0 Alph Ring = 
IR lg & R Ring & RR Ring & | 36-44 LPR: 

2 Set ; 1 iE Set Set | ck GPS 


TP we A 18 LOR QRPDI/WRRES, 4.6 


Nole: Blank spaces on alphabet rings are indieaied in key lista by the letters which precede 
them in che aluhabet printed is conjunction with a plus (+) sign. Thus, ‘J+ 
indicates the space between the letter J and K, "M+" indicates the space between 
M and N, ete. There are 10 such spaces on each alphabet ring. 


= * Badly SOT extracts af NSA-produced SHCRET and regdatered master cupies are CONFTDENTIAL and non- 


vagislered, 
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CHAPTER 2 
OPERATION 


2000-—-KE YING INSTRUCTIONS 


2001. Racor Assembly and Arrangement. The elements of each rotor are selected and as- 
sembled in accordance with ise key list and each rotor is placed in the cipker unit as soon as 
assembly is complete. ‘This is accomplished as follows, using the sample key list: 


n. 


&, 


Neate that the key list contains eight numbered cohinins, one for each of the eight rotors. 
Select the core Usted in the first column (7) and place any one of the alphahet rings on the 
core with the designated alphaber ring number 48) opposite the bench mark on the flat side 
of the cure. 


Fired the notch ring designated in the firet cohimm (6) and place if on the voter ao tat ifs paired 
bench marks braeker the designated letter Gi of the aiphabet ring. 


Place the retaining ring in position, cheek to see that the correct core, noteh cing, and align- 
ments have heen set up, then insert the completed rotur assembly into the Gpher anit with 
the flat aide in. 


Repeat the process above for each of the rotors in turn. In the ease of the wide ring agsem- 
bhy, whit, has no assaciated natch ring, align the appropriate wumber (23) appearing on the 
side of the wide ring to the bench mark of the designated core (2), and place the retaining 
dug in pesiticn, The wide ring ty placed in the cipher unit by engaging the two lobes on the 
ring in the corresponding keyways in the frame of the cipher unit. 


Note: The wide ring assembly is always the fourth listed in the key Hst and MUST ALWAYS 
BE PLACED IN THE FOURTH POSITION IN (THE CIPHER UNIT. 


Wher all rotors have been assembled ard inserted, place che side of the cipher unit in position, 
and close the slide cateh. (Note: With alf eight rotors in the cipher anit, the lasi rotor 
projects slightly from the unit and must be preased in when positioning the side of the cipher 
eee j 


L. Wa 


2002. 36- 48 Check. 


a. 


The 86-45 letter check proups are provided in the key lists as a means of performing a check 
on the operation af the machine and upon the correctness af the rotor aasembly and arrange- 
ment. The 86-45 check shall be made after each change of rotor assembly and arrangement. 
The cheek is made in the following manner: 


(1) After the rotors have been assembled and placed in the machine, turn the controller to 
“P? and allow time for warm up. The cipher machine is ready for operation when the 
bah Hights aces the ee “key is-depresaad.  Gheturn: te-lower-case by depressing the-- 
4 Pape. keys) yr Psa ee Eee ed eAxk ee a 

(2) Hold back the tape release jever to couserve tape and align the seven visible yotors to 
“AAAAAAA" by depressing in order each of the rotor-set khevs. <The rotor-set keys are 
located below each rator window when cipher unit is in place) 


yee 


(8) Turn the controller to “E." (Note that the rotor maze steps once.} 
(4; Set the stroke counter to zero, press down the “Repeat’’ and ‘A key simultaneously 


and hold until 45 letters have been printed. 
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(3) Cempare the last two groups of the resaltané encipherment with the 36-44 cheek groups 
in the key list. If the greups are not identical, the above procedure should be repeated 
with all points carefully checker. 


h. Tf the 36-45 check cannot be made successfully and recheeks have indicated that the rotor 
aasembiies and arrangements are correet, dirty rotor or cipher unit contacts or faulty mechan- 
ical operation may be the cause of the trouble and appropriale corrective measures should be 
taken. The machine should net be used until the 86-45 check is correct. in all respects. 


2063. System Indicator and Message Classification. 


a, System indicators are the five-letier groups indicated in the key Hsts tor in a separaie indie 
eater lists which identify the specie POLLATX. eryptosvstern used for encipherment. The 
system indicator is wcver enciphered. 


b. The classifieation shall always be inserted in the beginning of each message within the first. 
26 letters of the plain text, and shall be enciphered as part of the messare. 


2004. Message Indicator.-The message indicator vansists of five leiters selectad at random 
by the operator and is used to determine the message rotor aliqnanent a ee in paragraph 
2005. The message indicator shall be different for each inexsage oy part. When it is necessary, as 
in the case of a service, to reencipher a message, ur part, or any partion chareer a different mes- 
sage indicator shall be selected. Bona fide five-letter words, abbreviations, ete., shall not be used 
as message indicators under any circumstances. 


Note: Do not deviate from this procedure in selection of message indicators. A random groap 
must be selected, then aligned. De not step the rotors to a random alignment, and copy 
the result as the message indicator. 


2005. Message Rotor Alignment. ~The alignment of the retors at the beginning of eucipher- 
ment or decipherment constitutes the message rator alignment. Phe message votar alignment 
is derived in the following manner: 


a. Select at random a five-letler message indicator and record it. 

b. With the controller at “P,” align the first five rotors to the message indicator by depressing, 
in order, the rotor-set keys: Repeat the alignment of the first and seeond rotors on the sixth 
and seventh rotors, respectively. The seven-letter result ig the message rotor alignment. 
For example: 

Message Indicater... : 
Message Rotor Aligninent. . 


DF P (selected at random) 
DFPQB 


10 © 
ee 
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2100—ENCIPHERING AND DECIPHERING 


2101, Application of General Cryptoprocedures..--Instructions regarding the application of 
general cryptoprocedures such as arrangement of indicators and text, division of messages into 
eryptoparts and correetion of typing errors are contained in the effective editiun af AFSAG 1216 
or AFSAG 1211. Messages should be divided inte eryptoparts with each part containing not 
rovre than 350 groups of cipher text. Bisection and variable spacing are nol required. 


2102. Sequence of Operations in Encipherment.——After ihe message has been divided inta 

parts, Uf necessary, it shall be enciphered in the following manner: 

a. Prepare the machine for operation in aceordance with paragraphs 2001 and 2002, referring 
to the appropriate POLLUX key list ta determine the rotor assembly, roLor arrangemeni, and 
the 36-45 letter check. 

tom a message indicator and determine the message rotor alignment in aecord- 


‘Simna and type the system 


CRYPT US ING THIS oye: 


a YS AM g Vi s : 
ty > UE PANE ic R cl A& 
Cc f i ] ig } i fit ) iN 
: * 


REFER to 
SUPPLE Mr ENTARY INSTRUCT CRS 


s.15(1) 


SaT 


OUCULS Wit Wie sane 
followed by a space, repeat the Jast carries wus. 
from that point. Tf the Jast group of cipher text does not conta uve .... 
“LET” key once and then encipher as many randem letters as necessary bs complete tine 
group. 

q. After the text has been enciphered, switch the controller to “P,’’ type the system indicator, 
advance the tape until the printing is clear of the tape channel, and tear off the tape. 


2103, Sequence of Operations in Decipherment. 

@. Prepare the machine for aperation in accordance with paragraphs 2001 and 2002, referring 
to the appropriate POLLUX key list (as indieated by the system indicator) to determine the 
rotor assembly, rotor arrangement, and the 36-45 check. - 

b. Determine the massage rotor alignment from the message indicator received and align it on 
the rotors in accordance with paragraph 200%. 

é. Turn the controller to ‘D.” (Note that maze steps once ag the contreller passes from “P” 
to ne Ome . 

d. Set the stroke counter to zero, 

é. Type the cipher text of the message, exclusive of indicators. Disregard the spaces between 
groups. The plain text will be printed on the tape in word jJengths. The letter “X” will 
always be printed in the place of “2” and “Y” in place of “J," e.g. “XERO"’ for “ZERO” 
and “YUMP” for “FUMP.” 

f. After completing decipherment, advance the tape until the printing is clear of the tape channel 
and tear off the tape. 
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2260 AIDS FOR DECIPHERING GARBLED MESSAGES 


ares General. Whan a message garhles during decipharment, either from the beginning or 
foer sore plain tuxt has upprarcd, the oprraior ct ould first check bis own work to insure that 
; ring up the machine or in typing. The possibility that the garhle 

} yak iypin isneh as an Omission or repetition of a cipher letters can be cheekeri 
ang ts Ye GoUN EOE roading and resuming typing at the appropriate peint in the eipher tes: 
i} the cours ter reading is 38 when the garble is noticed, lyping should resume with 
When the pass ibihiy of an error by the deciphering operator has teen 
few shoali be tried. AH eprrura, excep! typing errors. 
heer in charge of the eryptocenter who shall determine 
ag seolined in the affective edition of APSAG 


has ral mevie an or 


ihe error recruires 
w AS SAC 12hi 


2202, Wher No Plain Peat Appears. 


a, Missing or adddional grevis ut the beoinniva af ine message—Check Lie group count in the 


Hsage Heading agains: the neta) muinber of groans 


Gd) Pane ce mare wroups are: 


otters  disteore the result, 


Ww, SUGKe soy Jelles key a3 Tiany times as there are raissing 
then dectoher hevyinning with the frst group. 
ar {fone or more uroups ive been addiad, orpit fhe widieatedd number of letters and decipher. 
b, noes By thy gee Pe ow, 
hs her canig the date given in tbe key bat for the date preceding and then for the 
duke ee the date given in the date-ritns: ere 


the date See care he cate re aioaiae the date of rent 


ge dnenevent obiiek of dey Met Try to dectober using che key lst for the previous month and for 
the raonth followany, 
ad, Lpcorreed aessage rotor abanment-—Try to daapher using the alignment reached at the end 


a) 


of the 86-45 leiter check 


¢. “Panaposiiice uf fetlera of fhe nieasage rotor alignment in the atigninent of the rotors. Transpose 
piirs of adjacent lelldrs in the mesauge rotor alignment when gligning retors. The exchange 
af paunuiiona uf two letters is most likely to cecur when the result. forms 4 pronounceable combi- 
cali or when twe Jetiers are often used in reverse. lor example, LULPELU aligned as 


LELEEFLC 


2203, Whee Some Plato Pext Appears.--Procedures in anubsenuent paregeaphs mvolve the 
performnince of certain operations with retors aligned to the “point of garble’’ The point of 
warble is defined as the alignment reached by the rotors on deeipherment of the last plain-text 


intter kpown Or assumed to he correct. 


te. Geetetron af one ge THE 
il: Uf a check of Lhe group COUN § shows that one or more groups are missing, advance the 
rotars fo ne heli af yarbie by striking any key the required naraber of times. Record 
the rotor alwument and the counter reading. Strike any key the same oumber of times 
as there are missing lecers, ignore the result, then try to decipher 
lf this does ner result in pla text, ahgu the rotors lo the pont of garble as recorded im 
ili uboes, thea decipher the group following the point of garble aa many times as necessary 
iwithout realigning the rotors: until plain text appears, checking for piain text after 
each decipherment. Mor example, if the garbled text starts al a counter reading of 94 
(18 groups, devipher the Zuth group as puny times as necessary (without realigning the 
rolors; unlil plain text appears. 


 QPOG PA, 


te 
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&. Added or repeated graupes. 

(1) ff a check of the group count shows that one or more groups have been added or re 
peated, advance the rotors ta the point of garbie by striking any letter key the required 
number of times. Record the rotor alignment and the counter yeading. Omit the indi. 
cated namber of groups and continue to decipher. 

(2) U1 this does not result in plain text, decipher the 11th group following the garble as many 
times as necessary (without realigning the rotors) until plain text appears. Check each 
decipherment of the group for readable text. For example, if the recorded letter count 
at the pout of garble is 205 41 groups), decipher the 42d group as muny times as neces 
sary (without realigning the retors! until plain text appears. Uf there are uot LE groupe 
following the paint of garble, decipher the next to the last group of ihe message as many 
Limes as necessary (without realigning the rotors) until plain text. appears, 

The number of extra groups can be determined by subtracting from il the number of 
times the Lith group was deciphered to produce plain text. 


33 
uw 


¢. One letter of a stz-letter group (made by defective apacing of the machine) is lost in handling, --Ad- 
vanee the rotors to the point of garble, strike any key ance to replace the missing letter, and 
then decipher normally. 


d, Cipher group consisting of only four letlers.—Record the rotor al ignment and the counter reading 
immediately before deciphering the four-letter group. Strike any letter kev ounce Lo replace 
the missing letter, and then continue to devipher. 


Note: In case an important word remains garbled in c or d above, realign to the paint 
unmediately preceding the group yielding garbles and decipher, striking any leiter 
key in a different position until a logical word is obtained. ’ If necessary. eonult 
a Morse error chart for two-letter combinations commonly transmitted as one letter, 
or a teletypewriter garble table for letters frequently garbled into function control 
symbols, Substitute sueh fetters in the cipher text and decipher. 


&, Cipher group consisting of six letters.-~(Oceasionally 2 six-letter group will be printed because 
of machine fault, in which ease all six letters will be required ts get plam text.) Reeard the 
rotor alignment and the counter reading immediately hefore deviphering the six-letter group; 
then decipher all six letters of the group and continue to decipher several groups. If the 
result is a garble, decipher only the first five letters of the group, dropping the sixth, and con- 
tinue to decipher several groups. Hf there is stilt a garble, drop other letters of the group 
one at a time until plain text results. 

f. Two or more letters garbled in transmission causing an important word to be parhally garbled, 
Consult a Morse error chart or a teletypewriter garble table for letters commonly garbled 
in transmission. Substitute such letters in the cipher text and decipher. 

g. One hand of the enciphering operator misplaced on the keyboard.—UNote that words when de- 
ciphered retain their correct length even though garbled.; Example: AIRCRAFT REOIRT- 
ED [OERATUBG IVER SOUTHERB AREA. (In this example the right hand of the 
enciphering operater was placed one position over from the correct position.) Observe the 
text as It appears on the tape. Fit in probable plain-text words and iry to justify chern by a 
particular misplaeement of the operator’s hand. 


2204. Special AFSAM 7 Garbies. Because of the number of elements involved, AFSAM 7 
roldrs are easily set up meorrectly. An error in core setting will produce corapletely undecipher- 
able text and a service must be sent. If, however, a notch-ring is off-set, it may produce plain 
text for a short stretch before garbled text appears. The number of possibje off-sets precludes 
trial-and-error attempts at correcting the alignment. A third characteristic error in AFSAM 7 
text is eagused by the “FIG” circuit becoming incorrectly activated. In this case, numbers will 
appear in place of the top row keys. When the “FIG” cireuit is active, numerals will be produced 
in place of the letters associated with them (back row of keys). 
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CHAPTER 3 
PHYSICAL SECURITY 


3000-—GENERAL 


3001. Custodian,—The custodian of AFSAM 7 andlor documents pertaining thereto shall be a 
commissioned or warrant, officer except in situations where such assignment is Impossible, 


2002, Accounting. 


@. In accounting for rotors, an aceount for a partieular set shail include retors as assembled, 
1 @, rotor set AB 1 8 shall include not only the numbered cares i through 8 but also the 7 
noteh rings issued with those cores. 


5, Commands to whom bulk issue of material has been made will account to the appropriate 
igguing offiee for all material within the command according to current accounting procedures. 
For other commands, normal accounting will be required. 


3003. Use and Transport in Alreraft.—-Equipment and associated material for the AFPSAM 
7 may be ased and transported in aireraft except that they may not be carried over communist 
or communist-controlled territory without specific authorization by the Chief of Staff, U.S. 
Army, Chief of Naval Operations, or Chief of Staff, U.S. Air Force. 


$04, Other Physical Security Considerations.—The AFSAM 7 base cipher unit, roter stepping 
unit, rotors, and ather associated material will be given the maximum security possible under the 
circumsianees to prevent unauthorized viewing and physical loss. 

m0 4 

$666, Clearances.-—-Cryptoclearance is not required for access to AFSAM 7, its component parts, 
or any associated POLLUX eryptomaterial. A personnel having aecess to the AFSAM 7 
and its components will require clearance for information of at least a CONFIDENTIAL class- 
ificaijon in aceordance with Service instructions. CONILDENTIAL elearance is required for 
ucvess to SOL extracts. SIGCRET clearance is required for access to al} other key lists. 
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CHAPTER 4 
4000---REPORTING VIOLATIONS 


4001. General. Violations of physical and eryptoseeurily in POLLUX cryptosystems shail 
normally be reported by following the instructions in the effective edition of AFSAG 1210 or 
AFSAG 1211. Only when the effeetive edition of AFSAG 1210 or AFSAG 1211 is not held, 
violations shall be reported in accordance with the proceedures below. 


4002, Action by Reporting Stations.- When any of the violations listed in Section 44100 occur, 
the reporting station shall sent a message report ico the next higher headquarters holding the 
effective edition of AFSAG 1210 or AFSAG 1211 for action. 
a, The message shall be classified CONFIDENTIAL. 
b&b. The message shall he assignert a DEFERRED precedence unless it concerns a physical compra- 
mise or a violation involving faulty reencryption in which case the message shall be assigned 
a PRIORITY precedence. 
c. Contents of message reports shall be as follows: 
{1} State the nature of the violation. 
(2: Inclade the short title and edition designator of the cryptomaterial invelved, 
(3) Inetade the date-time greup, the means of transmission, the omginator, and the ad- 
dressee(s). 
(4) List all reeneryptions, retransmissions, and services involved. If there were none, state 
“NO LINKAGE.” 
iS) Give the length of the message(s) involved. 
(G} In the ease of physical compromise, brietiy state the circumstances and indicate the proba- 
bility of compromise by using one of the following statementa: COMPROMISE CER- 
P TAIN, COMPROMISE PROBABLE, COMPROMISE IMPROBABLE, or COMPRO- 
MISE IMPOSSIBLE (as in known destruction by fire). 

d, Send (by mail or courier) a copy of each message involved exactly as transmitied. Inelnde 
copies of all services, reeneryptions, and retransmissions invaived. These copies shall be 
classified CONFIDENTIAL and shall be sent ta the same headquarters as that to which the 
message report was sent. 


4003. Action by Higher Headquarters on Receipt of Message Reports. 
a. Refer to the effective edition of AFSAG 1210 or AFSAG 1211 and determine the specific type 
of report required. Forward such reports as directed in those documents. 


® If the reporting station did uel include suMicient information to make wu fall report to the 
Director, National Security Agency, send an interim repor: and request the necessary amplif- 
cation from the reporting station (or, if more appropriate, from the violating station}. 

¢. On receipt of copies, forward them to the Direetor, National Security Agency, U the specific 
violation so requires. 
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4160---SPECIFIC VIOLATIONS 


4101. General. Reporis of the violations below shanlhi contain, i addition to the specifie 
infurmation required in paragraph 4002¢, all relevant information which can aid in the evalaatian 
of the seriousness of the case. Violations to he reported are us follows: 

a. Any physteal con-promise. 

4. Failure to comply with any of the instructions pertaining to selection and use of message 
indicators (par, 20011 State the erreamstances. lor example, if a message indicator was 
re-used, state how many times, and for what purpose. If the message indicator was nonrandom, 
what was used-—-a bona fide word? Wars an alignment used which was reached by the rotors 
duying any phase of operation? 


Faulty rotor stepping. (Do not use the machine until it has been repaired if more than one 
faulty step is abserved.: 1 the rotors did nat move at all, monoalphabetic substitution may 
have resulted and al) addressees must be infermerl that the message must. be considered com- 
promised and that ir shall not be serviced. 
dé. Transmission in the elear af any aligument reacted by the rotors during any phase of operation, 
« Transmission of a message or orypropart containing more than 350 groups. State the oum- 
ber of groups the message contatoed. | 
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CHAPTER 5 


MAINTENANCE INSTRUCTIONS FOR INTERMEDIATE REPAIR FACILIPIES 
5000—PREPARATION FOR USE 


5001. General.-The instructions in this chapter are presented primarily for the use of personnel 
who have had no formal training in the maintenance of the AFSAM 7. If followed. the pro- 
cedures qnitiined below will enable untrained personnel to perform emeurgeney repairs on the 
equipment by substituting component assemblics. Instructions on preventive maintenanee amd 
cleaning are also included. 


5002. Storage.-- When not in use, store the AFSAM 7 in its carrying case Cig. 1). This will 
protect it and keep it clean. 


5003. Unpacking the Equipment.—Use the following procedure to anpack the AFSAM 7: 


a. Place the carrying case right side up and remove the metal shipping band. 
4. Unfasten the six cover holding latehes (fig. 1{1)}, and remove the eover by raising it vertically. 


c. Tip the case downward to the operating position (ig. 1). Place the cover on top of the earry- 
ing ease, wilh the copy holder uppermost. 


5004. Initial Ingpection.—Inspect the AFSAM 7 and its accessories for any signs of damage 
ar omissions as soon ag it is unpacked. All cases of damage during shipment, or failure of the 
cipher machine to operate in uccordance with the tesi given in paragraph 5006 should be reported 
in detail te the office of issue through normal Service channels. 


5005, Installation Procedure. Following the initial inspection of the equipment, the AFSAM 

7 is to be prepared for operation in the folowing manner: 

a. Cleaning Roturs. -Thoroughly clean the surfaees of the flat, head contacts of the rotors (fig. 
4(2)) with a dry, rough, lint-free cloth. Clean the rotor pressure contacts (fig. 4:6)) by polish- 
ing them with the canvas cleaning block assembly (fig. 6(63). 

1) Puta smal) amount of Lubriplate #105 (fig. 6(4)) on a piece of Twilljean (fig. 6221) or 
any other lini-free cloth, Fold the cloth, and rub if gentiv between the fingers so as to 
work the lubricant into the fabrie. 

2) Wrap the cloth around the end of a finger and rub the cloth lightly over the surface af 
the rotor flat head contacts (fig 4(2)). 

<3) No definite time schedule is established for relubrication of the rators sinee it is dependent 
on operating conditions, However, when the rotors become dirty or dry, repeat the 
cleaning and lubricating procedures. 

(4) Do not tse chemicals to clean the rotors or any other plastic parts. They might have 
an injurious effect on the material. 

h. Plueement of Hoiors-—The rotors (fig. 5(2) and (193) are placed in the eipher unit assembly 
shell (fig. 4/133) so that when the eipher unit is completely assembled, the roter pressure 
contacts face toward the right-hand end plate assembly (fig. 5/181). 

Note: See paragraph 5203 for instructions regarding the removal and replacement of the 
cipher unit. 
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ty Place the first three revors on the shaft in their proper sequence (sce par. 2001), and slide 

them into the shell. 

Nasr, place the stationary rotor (fig. A(2:) on the shaft, and pesition it so as to align 

its tabs with the two machined keyways in the shell. One of these keyways is of greater 

width, insuring proper alignment. 

i: Place the remaining four returs on (he shaft in the preper sequence, and slide them into 
the shelf, ‘Phe last rotor will have a tendency to remain outside the shell. 

t) Place the ryght-hand end plate assembly on the shatt, and compress the rotors into the 
shell unid the right-tand end plate iatch (ig. 530) can be engaged in the machined 
proove on the ravor shaic, thus locking the rafors within the shell. 

4. ‘Toe end plate assemblies of the cipher unit extend through the stepping unit and make 

cormection with pieshite contacts cig. 5(8)3 on the contact panel Take care thal these 

cunans and the end plate assemblies are nef damaged during removal oc wnisiallation of the 
cipher writ. 


i) 


G6: Remace the cipher anit. 


e. bstadd iter Ribbon --The bypewriter ribban is contained on two metal ribbon 
spodls B:i0s. fis fed down and around che figured wheel (fg. 12): in the ribbon track. 
intial instadlatiin of the ribbon may differ in appearance from the normal operating traek- 
age becuuse of the direction im which ihe ribvon is wound during tnanufacture. The driving 

acnion of the mechanism is such that both spools rotate counterclockwise. The ribbon re- 

versing mechanisaa ix sa designed that after the mbbon has once been completely unwound 
trom Ube nes metal spool, the normal route of the ribbon wiil be assamed automatically. 

The ribhen is nermally unwound from the top right of the jeft-hand spool, and travels down 

around the ribbon track and up to the top right of the right-hand spool. The new ribbon is 

aialled in the following manner: 

‘t. Raise the latelies of the two ribbon spcois and withdraw the spaols from the shafts of 
the reci drive plates. Discenneet the mbhon from the emnly spool, 

4) Unwind approvimately § inches of ribbon from che aew full spool, and attach this spool 

to the left ree! drive plate. 

iS: Attach the free end of the ribbon to the empty metal spool. The ribbon should be 
threaded onto this spool fram the top mghi. Make sure that the free end of the ribbon 
ix passed through the hub of the spoul and up onto the serrated teeth which should pierce 
uieribbon. tn this manner, the pull of the ribbon is constantly against the serrated teeth, 
and will mot cousen when the end of the ribbon is reached and the direetion of travel re- 
versed. Attach the empty spool to the right reel arive plate, 

‘4; Rewind any excess slack in the ribbon unto the frec-rurming spool, 


a. dastatigaon af Paper Tape---The roll of paper tape is loused In the paper tape container 
de. 10> at the right side of the printer asserubly. Tt is positioned under Use figured wheel 
by means of a guide block and paper tape ade. The roll of paper tape is installed in the 
following manner: 

(Li Release the spring hood assemoly by turning the swive: pin assembly 99 degrees (ig. 
3:18)3. Restriet whe upward travel of the spring hood with the right hand. 

(2) Flatten the ral! of tape by tapping if agains the carrying case or any other suitahle flat 
objeer. 

‘Ae ‘Pear aff the firs wrap of tape and discard it. Unrel) approximately 1 foot of tape. 

‘a: Place the roll of cane between the sides of the paper tape container. ‘The end of the tape 
should come off the bottom of the roll with Uie gummed side up. 

(3) Depress the roll of cape into the paper tape container, and secure the sprmg hoad assem- 

bly by means of the swivel pin assembly. 
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(6 Farm the free end of the tape around the guide block of the paper tape container, and 
pull the tape until it is taut and extends past the paper tape feed roll fig. 21833, 

(@) Hold the tape around the guide biock and thread the end of the tape through the paper 
tape guide, with the gummed side of the tape down. 

(8; Pash inward against the feed roll follower assembly (fig. 2/9), and slide the tape between 
the paper tape feed roll (fig. 2(855 and the feed roll follower. Release the feed ral) follower 
assembly, alowmig it to ride on top of the paper tape feed rol, holding the tape in place. 

9) Cheek the tape to see that it is smooth and unwrinkled. Push imeard against the feed 
roll follower assembly, and take up any slack in the tape. Release the feed roi] follower 
assembly and tear off the excess Lape by grasping the loose end and pulling upward and 
qulward with a sharp motion. 


e. Connecting Power Supply.-~Vhe APSAM 7 is designed io operate fram a voltage supply of 
21 to 81 velis DC. The source of power must be checked to see that it is capable of supplying 
power within the specified limits. After checking the power, connect the AFSAM 7 to the 
power source by means of the power cable. See paragraph 5108. ‘The cuyraat 

Lary Sab PTV ot Ob. ae, WESA RM PTS 2s Cerin eres | 

5106. Test Procedure.-The following test. procedure ix to be used in the initial set-up of the 

equipment, to check the operation of che AFSAM 7 following any prolonged period of time during 

which the cipher machine has not been operated, and also for the diagnosis of trouble in the 
equipment. While not infallible, it will, in the majority of cases, localize trouble to major com- 
ponents, The test is designed to check the cipher machine~ net particular keying elements. 

The test sequence Histed below must be followed, or the trouble chart in paragraph 4201 will not 

apply. The procedure is arranged so that onve a component has heen checked for proper opera- 

tion it may be eliminated as a passible source of trouble in any subsequent test steps. During 

the test, as during the normal operation of the cipher machine, typing at. speeds in excess of 60) 

words per minule will result in malfonctioning uf the equipment and the dropping of characters 

in the repraduced text. In the event that improper results are obtained during any of the follow- 
ing testi steps, refer to paragraph $301 for the appropriate trouble-shooting procedures. 

a, Plaiw Text—With the external power supply connected to the AFSAM 7, tum the selector 
handle dig. d13)) from the O coff) to the P qplain: position, The motor generator wil} start 
and run continuously, and the fpured wheel will rotate in a clockwise direction as viewed from 
the front. Wait approximately 15 seconds for the tubes to warm up, 

"(1) Depress the FIG key. The ueon glow lamp (ig. 569): should Hght. 
(2) Depress the LIT key. The glow lump should go out. 
(3) Set the counter (fig. 3(9)) to zero. 
(4) Type the follawing test senlence: THE 286TH QUICK RED FOX JUMPED 780 
TIMES OVER 14598 LAZY BROWN BOGS. The reproduetion on the paper iape should 
be the same, and the counter should register 66. 
(6) Mark this part of the paper tape ” #1." 
(6) Depress the X key and then the RPT key. The machine should print a continuous line 
of X’s in a rhythmical manner. There should be no blank character spaces between 
the X’s. 
(7) Depress one of the seven set keys (fig. 2(5)3. 
‘a} Hald the set key depressed. lis assoviated rotor shimild step continucualy, in a 
yhythmical manner. 
(bi Momentarily depress and release the set key. The associated retar should step one 
position only. 
ic) Repeat steps (a) and (b) above until the rotor has completed three revolutions. 


(3) Repeat the steps in subparagraph (7) above for each of the six remaining set keys. 
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b. Enetpher. 

{li Wits the seleetor handle in the P position, set the seven rotors to A hy means of their 
respective set keys. 

2) ‘Turn the selector handle from the P to the FE (encipher) position, 
ia} The eipher machine should cycle once. 
to) The paper tape mechanism should feed the paper tape one space. 
ao There sheuld he no printing on the paper tape. 
idi Ac least three of the rotors should step one position. 


4) Set the counter to zero. 

:f Depress the X key and then the RPT key, and hold them depressed until the counter 
resisters 1000. The cipher machine should print 260 groups of 6 letters ench. 

‘Ss Mark this part of the paper tape “22.” 

i6; Nate the reading of the seven rotors with reference to the eipher unit index marks on the 
shell (fig. 1c4)3. Record the reading on the end of tape #2. 

(7) Turn the selector handle from the & to the P position. The machine showd eyele onee. 

(S$) Repeat. steps (1) throngh (4) above. 

‘4; Mark this part of the paper tape “43.” 

(10; Compare the reading of the seven retors with that obtained in step (6) above. Thev 
should be identieal. 

(11) Compare paper tapes #2 and #3. They should be identical. 

(12) Turn the selector handle from the E to the P position. 

(13) Repeat steps (1+ through (3) above. 

(i4) Type the sample sentence given in subparagraph a (4) above. The eipher machine should 
print fourteen §-letiur groups with a group of 2 letters at the end. The glow larap should 
light each of the three times the b'LG key is depressed, and go out each time the LET key 
is depressed. The counter should register 72. 

(15) Mark this part of the paper tape “#4.” 

c. Decipher. 

Uy Turn the selector handle from the E to the P position. 

(2) Repeat steps (1) through (33 in subparagraph 6 above, except that in step (2) turn the 
selector handle from the P to the D (decipher? position, 

i$} Type the enciphered version of the test sentence as reproduced vn the part of paper 
tape marked “44.7 ‘The glow lamp should go on and off three times during the typing. 
‘The cipher machine should reproduce the test sentence in subparagraph (4) below. 

Note: *’ indicales one space. 

(4) THE ~. 236-TH-QUICK-RED-FOX-Y UMPED - 780 -- TIMES-OVIER + 1459--LAXY- 

BROWN-DOGS. 
é5) The counter should register 72. 
Note: The space bar will not operate in decipher. 


d. Cenclusious.—The test procedure above determines that the cipher machine is operating cor- 


rectly. 
5007. Operation of AFSAM 7 in the Office Case.-~-The operation of the AFSAM 7 in tts 
office case (fig. 2) is essentially the same as vperation in the carrying case. Subparagraphs 
52idik; and 6(2) contain instructions on the removal of the AFSAM 7 trom its carrying case 
and installation of tne machine in the office case. After the machine is secured in the office case, 
perform the test provedure given in paragraph 0006. 
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5008. Errors in Reproduction.-The two classes of errors which may cause the cipher machine 

to fanetion incorrectly are operational and functional. 

a. Operational Errors.~Operationa] errors are due to mistakes rade by the operdtor in etther 
setting up er operating the equipment. They can be largely eliminated by the use of proper 
eare on the part af the operator. 


6. FPanctional Rrrors. Punetional errors eonsist principally of troubles due to maladjustments, 
dirty contacts, shart or open circiits, or power failures. Tf the operator cannot correct the 
functional errors by component assembiy replacement, the equipment should be sent through 
normal Service channels ty a higher echelon for the necessary repairs. Rotors should be cleaned 
and hibricated in accordance with the instructions in subparagraph 60060 before being used. 
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5100--COMPONENT ASSEMBLIES 


5101. Cipher Machine,—The AfSAM 7 is composed essentially of the following assembies: 
a base, keyboard with Ube sliding contact board and guide rail, contact panel, printer, stepping 
unit, and eipber unit. 


$192. Buse Assembly. —The magnesium base assembly fig. 612): forms a sapporting frame on 
which the other components of the cipher machine are mownitel. ‘Pracks machined along its 
four sides, and two aitaehed brackets provide shock meunting within the carrying ease. Pads 
and inserts are positioned throughout che base to provide the means of Ineating, fastening, and 
supporting the other components. The cracks at the fron? corners engage a double set of shock 
monats in the carrying case, providing maximum support al these points. Four inserts in the 
corners provide for monuting the base within an oifice case. A spring-luaded stop pin projects 
chrungh the botiors of the ease. When the cipher machine is drawn forward in the carrying 
ease, the spring-loaded stop pia engages che siot in ihe carrying case spring stop. This limits 
che cipher maching to its operating position, and prevents unintentional withdrawal. Depression 
af the curing stop allows full removal of the crpher machine, 


5103. Keyboard Assemblys.- The peta asmenbly dig. 84125) ts Jovated at the front of the 
cipher gacitine, and is removable ax aunt. TL functions as a typing keybuard, and, in conjune- 
Nou with a sliding concact hoard seek. establishes the various ciremits of the cipher mache. 
The kevhaurd «esembly is manied directly on the contact panel assembly (ig. Ait, and is 
cheretare peulated frory the base of the espher mactune, A power cable and cover plate assembly 
fig. 12? and Sbip) and owe fase holder assemblies (fig. 31105) located at the right end of the 
keyboard assembly provide the means of introducing electrical power to run the cipher machine. 
he sliding contact hoard and guide rail assembly (fig. 4); hes directly below the keyboard 
asseasbly, above the forward area of the contact panei assembly. [i functions as a four-position, 
multieireait switching device, and, as far as this publication is concerned, will be discussed as part 
of the kevboard assembly. 


5104. Contact Pang) Assembly.--'Phe contact pancl assembly (fig. 5(LL55 is attached cbrectly 
te the eipher machine base. It provides the interunit wiring of the cipher machine, contains 
the fixed contaers that establish rhe isterunit connectians, carties the various electrical mreuit 
sonmanenty, and ie che mounting base to which the keyboard is secured. 


5305, Printer Assembly.—The printer assembly (fg. 819) and 4(7)) is mounted on the left 
the base assembly by means of four captive mounting serews, and js removable as a uait, 
if provides the mechanical power for the cipher machine, the high voltage used in the electranic 
eireaits, and the precisely-cimed electrical pulses whieh (nisiate the printing of characters on a 
paper tape. [Lalso provides antamatie opening and closing of predetermined circuits at the proper 
times, and autamatically spaces the paper tape and the Inked ribbon. 


5106. Stepping Unit Assembly. The shenvin unit assembly (fig. 3:5) and 4(15}) is mounted 
at the right center of tie cipher maechine, and is removable as a unit. Tt also may be removed 
with ihe eipher unit attached. It automatically steps the rotors of the cipher unit in a definite 
pattern dazing encipherment aad decipherment, and provides a means of atepping rotors indi- 
viduaily by means of the reter set keys. A counter mounted on the front of the rotor stepping 
anit reeords each evele made by the cipher machine. 


$107, Cipher Unit Assembly... The cipher unit assembly (fig. 2(3) and 3,7): is attached to the 
stepping unit by means of the right- and left-hand cipher amt latches (fig. § 2(41) which engage 
the rotor shalt. 1t provides the means for enciphering characters ina definite but unreengnizable 
pattern by means of eight (even movalle and one stationary) rotors whieh are housed within 
the wnit. Since there is a definite pattern to the enciphered version, the cipher unit asaembly 
alsa provides the means for deciphering characters in the same sequence. 
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5108. AC Power Converter Assembly..-The AC power converter assembly (fig. 1(6) and 3(3)} 
is designed to supply 21 to 81 volts DC for operation of the AFSAM 7. The power converter 
selector ewitch, located on top of the power converter (fig. 3(4)) may be set. to allew operation of 
the converter using either a 100-125 or a 200 250-volt, 50 -60-evele, AC input power source. 
One side of the input to the power converter is fused to prevent Injury to the cireults by accidental 
connection to a 200-250-volt. power source when the selector switch is set for 100-125 voits. 
The other fuse elder on fhe converter contains a spare fuse (fig, 3(2)). “fhe corvend 
Leas yg Te a tS A iad es a 

5109, Carrying Case Assembly.—The earrying case assembly (fig. 1/11)) is designed so that 
the cipher machine may be operated while partially within the case. It provides a shock- and 
water-resistant container for transporting the cipher machine either by hand or on a standard 
pack board, Fittings within the case provide a copy holder (fig. 1(2), and storave for the oper- 


ating light, cable, additional paper tape (fig. 13}. and spare typewriter ribbons. 


St10. Accessories and Case Assembly.--The accessories and case assembly resembles the 
carrying case in outward appearanee. However, it is equipped with interior fittings for storage 
of accessory and spare equipment for the AFSAM 7. The contents of the agcessories cause vary 
with the installation where it is employed. The fully equipped accessories case normally con- 
tains the following equipment: a base assembly on which the various components are mounted 
and in which is a drawer, an AC power converter assembly, a atepping unit assembly, and two 
cipher unit assernbties. 


Sill. Office Gase Assembly. ~The office case assembly ‘fig. 2) provides a means of storing and 
transporting the AFSAM 7 under office conditions where the risk af damage from blows or ex- 
pesure is less than under field conditions. The case is made of aluminum and does not contain 
sealing gaskets or shock mounts. The AC power converter assem bly fsee par. 5108] is mounted 
inside the case, at the rear, with an attached cable for connecting to a standard AC reeeptacte. 
The power esble for the cipher maehine attaches to the eon verter insidé the ease. The double- 
hinged cover (fig. 221) folds back to provide a rack for holding copy (fig. 2(1)3. 
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CONPIBENFhrt— AFSAG 1236 
§200—SUBSTITUTION OF COMPONENT ASSEMBLIES 


CAUTION: BEFORE PERFORMING MAINTENANCE OF ANY TYPE, TURN ‘THE 
SELECTOR HANDLE TO THE O POSITION, AND DISCONNECT THE 
POWER CABLE FROM THE POWER SOURCE. 


5201. General.—Before undertaking the removal or substitation of component assemblies, it 
may be necessary to remove the cipher machine from its case. 


a. Carrying Case—The cipher machine muat be removed from the carrying case for removal of 
all components except the keyboard assembly. 
(1) To remove the cipher machine from the carrying case (fig. 1), press down on the stop 
spring which is mounted on the inner bottom of the case, and withdraw the cipher machine. 
(2) To replace the cipher machine in the carrying case, position the machine so that the two 
grooves in the hottom of the machine ride on ihe two bottum rails in the carrying case, 
depress the stop spring, and slide the machine into the case. 


6. Office Case.—The cipher machine should be removed from the office case for removal of all 
components except the keyboard assembly, cipher unit, and stepping unit. 

{13 To remove the cipher machine from the office case (fig. 2), fold the cover of the cage to 
its full rearward position. Disconnect the cipher machine and power converter cables 
(fig. 2(6)}. Remove the four mounting nats on the bottom of the case, and lift the cipher 
machine out of the case. 

(2: To replace ite cipher machine in the office case, fold the cover of the case to its full rear- 
ward position. Place the machine in the case so that the four mounting studs fit into the 
holies on the bottom side of the case, and replace the four lock waahers and mounting 
huts. ‘Tighten the nuts, and connect the cipher machine and power converter cables, 


5202, Keyboard Assembly, 
a. To remove the keycoard agssenbiy (fie .3(L¢) od 4(4)), Darn base selector 
handle (2 g.3003}) ; to we BG position, loosen the tive Roches BSSONIDLY 
captive sorews Cite. 3(14)) using the i/j-inch ;lastic zandle Allen key 
(fig. iG) aad lift the agsumbly from the contact ee If done with 
care, Lhs sii seine , contac st “oard will vowin in yeeitinn on the contact 
} canal with ruber negenoly. 
nen ON: uh: FSHRABLY coo oe ALD 
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eagenbly (plunger sssemcbly below the tape Teed whee..; 
Uereiuliy revlace the Keyboard sesembiy on’ the contact panel. 
nay be necessary to ucve the aaliector haulle glightly se: thst 
Une keyboard asgambly «ill seat itself pmperly. 
a, Tighten tne captive screws. 
$203. Cipher Unit Assembly. 
an, To reimve the eipher unit aesembly , lift up on toe righteand left-hand 
cipher unit jatches (fig.L{5}), ud Lift the cipher unit ascembiy vertically 
he stepping unit. ; 
ts agente the cipner unit, coretully plaice it on Ens stepp peaaptrap ae 
the rotor windows fecing the treat of th -michine, Pueh dounwera on the oie 
the gicher unit latch down over the rotor shart, Press gown on the 
Wk oF re RE EC iene the ratory shagt in pes tron, 
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5204. Stepping Unit Assembly. é : 


a, To remove the stepping unit, loosen the two captive thumb screws (fig. 1(8)} and 3(8)) and 
lift the unit upward and slightly toward the front of the cipher machine. 

b. To replace the stepping unit, tilt it backward at approximately a 5 
45edegrea angle and engage the elote in the stepping unit blocks ; 
with the slots in the msunting blocks on the base of the cipher 
machine. Be sure that the rotor stepping crenk (fig. 4(16}) Pits 
into the yoke of the drive link assembly (fig. 4(8}), and lower the 
unit inte sleace. 

CAUTION: CARH MUST £3 TAKEN NOT 1D and THE YLUNGLR CONTACTS Gal 
TE CORTACT YANil. ASSNAGLY 
¢. Tighten the captive thumb screws. 


ee oe REE Gere, 


5205. Printer Assembly. 


CAUTION: WHEN HANDLING THE PRINTER ASSEMBLY, DO NOT GRASP SUCH- 
PARTS AS THE PRINT MAGNET (fig. 2(7)), TIMING CAM SWITCHES 
(fig. 4(9)), OR CLUTCH TRIP MAGNET (fig. 3(17)). THESE PARTS 
HAVE SOLDERED ELECTRICAL CONNECTIONS AND DELICATE AD- 
JUSTMENTS. HOLD THE PRINTER ASSEMBLY BY ITS HOUSING 
(fig. 9(19)). 


a. In order to remove the printer assembly, the rotor stepping unit (par. 5204) and the left- 
band support braeket (subpar. 6 below) muat first be removed. 

b. To remove the left-hand support bracket (fig. 8(20)), loosen the three rear bracket captive 
screws (fig. 3(15)) with the %,-inech T-handle Allen key (fig. 8(7)) and the front, bracket cap- 
tive screw with the %¢-inch-L-shaped Allen key (fig. 6(8)). 

c. To remove the printer assembly, loosen the four printer assembly captive screws (fig. 316) 

and 4(11)) with the Sie-inch T’-handle Allen key (fig. 6(8)), and lift the printer assembly 

vertically from the contact panel. 

To replace the printer assembly, position the printer so that the four studs on the assembly 

line up with the four inserts on the base asscinbly, and tighten the four printer assembly cap- 

Live screws into the inserts. 


hee 


d 


$206. Contact Panel Asaembly. 


CAUTION: WHEN HANDLING THE CONTACT PANEL ASSEMBLY (fig. 5(1)), 
GRASP IT BY ITS EDGES. BE CAREFUL NOT TO EXERT ANY PRES- 
SURE OR FORCE ON THE ELECTRICAL WIRING OR ELECTRICAL 
COMPONENTS MOUNTED ON ITS LOWER SURFACE. EXERT NO 
SIDEWAYS PRESSURE ON THE EXPOSED TIPS OF THE PRESSURE 
CONTACTS. WHEN PLACING THE ASSEMBLY FLAT ON A TABLE 
OR BENCH, SUPPORT IT NEAR THE FOUR CORNERS SO THAT THE 
ELECTRICAL COMPONENTS DO NOT REST DIRECTLY ON THE 
BENCH TOP. 


a. Before the contact panel assembly can be removed, it is necessary to remove the following 
components: keyboard assembly and sliding contact board, cipher unit, stepping unit, tefee 
and the printer assembly (see par. 6201 


oo es Saeee ae ee ee 


thru 5205). 


b. To remove the contact panel assembly (fig. 6(11)), loosen the six contact panel mounting 
screws (fig. 5(18)) with the 5s-inch plastic handle Allen key (fig. 6(10)} and lift the contact 
panel vertically from the base. 
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c. To replace the contact panel assembiy, place it flat on the base and tighten the six contact 
panel mounting screws. 

Note: Be sure that the electrical wiring is nat piuelied between the contact panel assembly 
and the metal supporting and mounting studs. 

d, When replacing a defective contact panel assembly with a new one, it is necessary to Lransfer 
the neon glow lamp (fig. S(9)) and the six tubes (fig. 5(4), G), (6), (7, (163, and 17)) from 
the old to the new contact panel assembly. 
é1) Ta remove the o¢on glow lamp, unscrew the plastic cover, twist the lamp counterclockwise, 

and lift it from the socket. 

To replace the glow lamp, insert it in its socket se that the projections on the lamyp line 

up with the slots in the socket, push the lamp downward, and twist th clockwise until it 

is locked in place. Serew on the plastic cover. 

(3) To remave the tubes, first remave the metallic shields by depressing them and curuing 
them counterclockwise until they can le Hfted off vercicaly. Then, grasp each tube 
firmly and pall i out of its socket. 

(4) Yo replace the tubes, mateh the projecting pins on the bottom of each tube wich the holes 
in the ube socket, and presa the Oibe down firmly until ic is pronerly seared. Replace 
the metallic shields 


5207. AC Power Converter Assembly. 


a. Tu remove the At’ power converter (fig. 1(G)) from the office ease: 
tis Disconnect tbe power cable {fig 206)) from the cipher machine to the power canverler, 
2) Unwind the input power cord from the rear of the case. 
(3) Lousen the four power converter captive thumb scraws (fig. 303, and withdraw the 
power converler from the office case. 
b. To replace the AC power conyerier in the office case: 
GD) Thread the AC power eord through the hole in the rear of the office case, 
(2) Plare the power cauverter in position aud tighten the captive thumb screws. 


‘ 


(43 Cannect the power ennverter power cable (fig. 2065 to the vipher machine power unble. 
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5304--TROUBLE SHOGTING 


5408. SimpliGed ‘Trouble-Shoating Chart, —Following is a simplified trouble-shoot: i ¢hgit. 
This troulde-shootiag chart is te be used only in conjunction with the test pravednre out ‘iiaed in 
paragraph 6006. This is uot a complete trouble chart, Tis main purpase is to asanciate the 
troubles ag indleated in the test with the majer component mst: cormanty responsible. The 
troubles and remedies are indexad by the test vary agraph wumber within which the irauble wif : 
be noted, Instructions pertaining ta the removal and replacement of eAmpanent sasembiies are : 
eontained Un cection 8200 of this document. 


Test Par. 
Na. S068 Trouble und temedy 


Bo, Motor coes base apeate 
¥. Cheek power cable terminal eannections 

3. Rep on fumes 
5. Replare power sunply 

4. Cheek and clean contacts under keybuard assembly 

5. Chevk and clean conlacts on both sides of siiding contact bourd 
G Check and clean contacix under printer asseruhly 

%. Replace assemblies found with defective contacts 

3. Repiace prister unii 

%. Replace kevhoard assembly 
10. Replace siding contact beard 
li, Replace contact panel assembly 


Motor overspeeds 
i. Replace printer assembly 
2. Replace power supply 
GO). Neon glow lamp does not light 
1. Replace neon glow lamp 
#2. Replace shift tube 
2. Cherk and clean coniacis under keyboard assembly 
4. Cheek and clean contacts on both sides of sliding contact board 
5. Check and clean coutacts ander printer assembly 
§. Replace componenis which have defective contacts 
7. Replace printer assernbly 


8. Replace contact panei aysembly 


a2)... Neen glow lamp does not go out : 
# 1. Replace shift tube a 
5 3 


&. Cheek and clean contacts under kevboar! assembly 

3. Check and clean contacts on bath sides of sthling contact board 
4, Replace keyboard assembly 

& Replace sliding contact beard 

6. Repiace contact pane! assembly 


aS} ow. Counter does net reset : 
1. Replace stepping unit = 
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Test Bar. 
No. 5006 Troutie and Remedy 
afd. x No printing an tape 


*® 1 Replace print tube 
2 Replace sharpener tube 
% 3. Replace gale tube 
Replace prmter assembly 
Replace keyboard assembly 
& Replace sliding contact board 
Replace contact panel assembly 
Poor quality of printing 
% 1. Replace print and sharpener tube 
2, Replace printer assembly 
§. Replace contact panel assembly 
Dropped characters--de nat print 
{. Check and elean contacts wider kevboard 
» Check and clean contacts on both sides of sliding contact board 
8 Cheek and clean contacts under printer assembly 
4. Replace componenis which have defective contacts 


No spacing on Lape 
{. Replace printer assembly 

Poor spacing on tape 
1. Cheek paper tape for sticking 
2. Flatten paper Lape roll 
3. Replace printer assembly 

fetters print instead of numerals 

sy 1. Replaee shift tube 
2. Replace printer assembly 
4. Replace contact panel assembly 

Repetitive printing or spacing 
{. Replare gate tube 
#. Replace printer assembly 

a(6). ..........Print one character only and stop 

1, Cheek and clean contacts under keyboard assembly 
® Check and clean contacts on both sides of sliding contact board 
3. Replace unit which has defective contacts 
4. Replace contact panel assembly 


Repeats in a nonrhythmic manner 
1. Replace printer assembly 
2. Replave contact panel assembly 
a(7)............ Rotor or rotors do not step 


1. Check and clean contacts under stepping unit 
2 Cheek and clean contacts under printer assembly 
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Pest Par. 

No. 8008 Trouble and Remedy 
3, Replace units which have defective contacts 
4, Replace stepping unit 


B(2) .....-Mavhine fails to make automatic eycle 
f. Check and clean contacts under keyboard assembly 
é. Check and clean contacts on both sides of sliding contact board 
3. Replace anit which has defective contacts 
4. Replace keyboard assembly 
d. Replace silding eantact board 
6. Replace contact panel assembly 


B(23(d3.0... No retors step 
i. Check and clean contacts under keyboard assembly 
2. Check and clean contacts on both sides of contact board 
3. Replace unit which has defective contacts 
4. Replace stepping unit 
One rotor sleps 
1. Replace stepping unit 


W4) oo No printing ar stops printing before count is reached 
1. Cheek ani clean contacts ander cipher unit 
2. Check and clean contacts ander stepping unit 
3. Check and clean contacts of all rotors and apply Lubripiate 
4. Check and clean contacts of end plate assemblies 
&. Replace units which have defective contacts 
6. Replace cipher unit 
Replace stepping unit 


Does not print five-letter groups 
1. Replace printer assembly 
2. Replace keyboard assembly 
3. Replace siding eontact board 


6(10)._ Rotors da not agree 
1. Replace stepping unit 
2. Replace cipher unit 


&(L)j.... Tapes do not agree 
1. Replace stepping unit 
2. Replace eipher unit 


B14)... Seventy-two characters not printed 
l. Retype sentence 
2. Check and clean contacts under cipher unit 
3. Check and clean contacts under stepping unit 
4. Cheek and clean contacts between cipher unit and reter stepping unit 
5. Replace units which have defective contacts 
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Pest Par 
So. S006 Trouble aad Hemedy 
§. Check, clean, anc apply Labripiate to contacts of afl rotors 
7. Cheek and clean contacts undar keyboard 
%. Cheek and clean contacts on both sides of siding contact board 
Neou glow lacop does not gai whan PiG key Is depressed 
q. Cheek and clean contacts under keybuard assembly 
2, Cheek and clean contacts on buih sides of shding cantact board 
8. Replace anil which bas defective contucts 
4. Replace printer assembly 
aon glow hard: lights but machine does net print 
1. Replace printer assembly 
Neon glow lanip dees sot go oat when LIVT kev is depressed 
1. Heplece printer assembly 
mh. _ Does net decipher 


1. Retype eneiphared version and revecipher 
2. Replace stepping uni 
3. Replace cipher unit 
Letters and numerals garbied 
i. Replace printer assembly 


2. Replace stepping un 


8. Replace cipher wait 
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5409--. CLEANING 


5401, General Instructions.--Cleaning should be carried out as preseribed in these instruc- 
tions, and should be confined to the items specified. Take care not to disturb springs or acijusi- 
ments, Dirt and dust are to he removed fram ihe exposed surfaces of the machine with th “ 
hrush-type cleaning brush (fig. 6dbo: Proutles frequently develop later as a result of careless 
vleaning. The instructions in this section have been purpusely arranged to prevent such troubles, 
ang it is therefore impertant that they be closely followed, 


a. Preguency.- Scheduled cleaning periods cannot be defiritely preseribed because of varying 
operating conditions, The factors of dust, humidity, temperature, and the velumin of traffic 
must be taken into consideration when settme ap cleaning schetules. 


bh. Authoriin.-- Obtain the necessary authority (or release of the equigment 


4462. Flat Head and Pressure Contacts. 


o, Nat Head Contacts. 'Thorougbly elean the flat head contacts (fig. £f2) and f12), us 
and (151) with a rocgh, dry cloth, Put a small quantity of Lubriplate +405 (Ag. x 
piece of Twilljean (lig. 6(2); or any other lint-free cloth. Fold the cloth and rub it gently 
between the fingers so as to work the Inbricant into the fabrie. Wrap the cloth around a 
finger and rub the cloth lightiv across the contact surfaces. The lubricant should be worked 
isto the contacts and all exeess wiped off, 


¥ 


44: 


b, fressure Coniacts,--Clean the pressure contacta by polishing them with the canvas cleanimy 
block assembly, Dro noi put Lubriplave on the pressure contacts, 


Nole: All flat bead and pressure coutacts (ig. 4 and 43 should he thoroughly cleaned when- 
ever a cormponent assembly is replaces. 
5403. Cipher Unit Assembly.--Remove the cipber unit isee subpar. 520de}. 


a. Remove the right-hand end plate by raising its latch (fig. § (3); aml siding che end plate 
off the rotor shafi. Teke sare not to tip the assembly or the rotors will slide aff the shall. 


bh. Invert the cipher unic shell assembly, allowing the eight rotors to slide off the rotor shait. 
CAUTION: NOTE THE SEQUENCE IN WHICH THE RO'PTORS ARB REMOVED 
SO THAT THEY MAY BE REPLACED IN THE SAME ORDER fig. 
512) and (193, and par. 20013, 


r. Clean the press comacts.(Ag.diiyiand-the flat head contacis of the left- and right-hand 
end plates (see par. 5402). 

d. The following procedure is to be user for cleaning each of the eight rators: 
ilj Clean the vressure contacts using the canvas cleaning block (fig. 66.3, 


i2: Clean the flat head contacts (see par. 5402). 


5404. Stepping Unit Assembly. 

a. Remove the rotor stepping unit see subpar. 52040). 

&. Clean the conutaets of the twa reentry blacks (fig. 4(17)). Clean the steppiag unit contact 
bloek (fig. 483) with the canvas cleaning block. 

5405. Printer Assembly.—-Remove the printer assembly (see par. 5205). 

we. Clean the print magnet assembly (fig. 207) using the small sashbrush-type cleaning brusk 


ifig, G12)i. Toke care not to bend the reeds. 
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bh. Cleun the pressure contacts on the under side of the printer assembly (fig. 40) using the 
eanves cleaning block. 

e, Remove the inked ribbon (see subpor. 50G6e). Clean ihe Reured wheel fp. Lys with the 
coatbhrush-type cleaning brush ‘fia. 6(1li) saturared with cleaning solvent, if available. 
The characters on the figured whecl ean be reached throneh the slot at the tap of the ribbon 
track. Clean the characters thoroughly. Replace the ribbon. 


540%. Keyboard Assembly.—-Remove the keyboard assembly ‘see par. #202). Clean afl fat 

head contacts (see par. 5402), 

$407, Cositact Panel Assembly. 

a. Clean the (op surfaee of the confaet panel assembly with the vashbrushb-type eleaning brash, 
paying particular atieniion to the small spaces between adjacent pressure contacts, 

b. Clean the pressure contaets (fig. 518) and (105) with the canvas Cleaaing biock. 

¢ Clean tlat head contacts dig, 844) and (1515 as outlined in paragraph 6402, 

d. Clean the eanepy of the lamp socket aasemibly with a piece of dre, Unt-free eloth. 


Note: For reassembly instructions, see section 5200, 
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§500---REPLACEMENT ASSEMBLIES AND TOOLS 


5501. Replacement Asseniblies.--The assemblies listed in the following tabie are to be requisi- 
tioned through normal Service channels. 


Stock Nuamber Assembly 

Cletii Carrying Case Assembly 

CF-11373 . Keyboard Assembly 

CE-i1566 .. ... Printer Assembly 

CE-11691.. .. ‘Typewriter Ribbon 

CE 11693... Paper Tape 

CE-HSIL 0. Contact Board and Guide Rail Assembly 

CR-P1841 Contact. Panel Assembly 

CE- 14804... . Base Assembly 

CE-14516.. 0. Fuse (Cipher Machine} 

CE i45t7.uu.. Neon Glow Lame 

CE-14563 ... AC Power Converter Assembly 

CE-74569 | _ Cipher Unit Assembly--APSAM 207 (Order by short title as registered 
eryptographie equipment) 

CE-14570.. 0. Stepping Unit Assembly--AFSAM 107 (Order by short title as registered 
eryptographic equipment} 

CF-14592....  . Fuse (Power Converter} 

CE-1L4671 | Accessories Case Cover 

CHE-14676. ...  Aecessories Case 

JAN2D291........"Pube Type 2D21 

JANIZA XT... Tube Pype AXT 


5502. Recommended ‘Tools tfig. 6).--The following list of Lools are recommended for use in the 
maintenance of AFSAM 7 as outlined in this document. 


Stock Neuarbes Recommended Tools # 
C1855 Tedijean Cloth 

CE-&71 Toothbrush-type Cleaning Brush 

CE-872.0.00.......... Sashbrush-type Cleaning Brash 

CF. LETS... &g-ineh Allen Kev 

CE. 14685... .Smail Sashbrush-type Cleaning Brush i 
CE-14687........... Sae-ineh T-handle Allen Key = 
CE 14688 _ . %-ineh T-handle Allen Key ee 
WHG97S Cleaning Block Assembly 

LOO9TS 0. Web Serap 

1O8805.00000.0.0... Lubriplate 4105 

CE-14798. Yo-inch Plastic Handle Aller Key 

CE-14796 ~.— -inch Plastie Handle Allen Key 


39 ORIGINAL 


RELEASED UNDER AIA. INFORMATION UNCLASSIFIED 


DIVULGUE EN VERTU DE LA LAI RENSEIGNEMENTS NON 


CLASSIFIES 


DOCID: 


3842901 


AFSAG 1236 


fay Latch 


. Spare Paper Tape Holder 

. Cipacr Urat Assernbly index Marka 
» Cipner Unit Lateh Accembties 

/ At Power Convetter Assembh 


Figure £ 


3. Power Cable and Uaver Plate Ac 
dS. Stepping uit Assembly Captiva 


1 Wires 


mb Seews 


Pape? Container 
ing Case 
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Figure 2 
1. Copy Holder &. Power Cable 
2. Office Case Cover %. Pint Magnet Assembly 
8. Cipher Unit Asserahly s. Paper Tape Feed Roll 
4, Cipher Unit Latch Assemblies 9. Feed Holl Pallower Assembly 
5. Set Keys 10. Ribbon Spools 
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Figure 3 


. ACG Power Converter Assembly Captive Phuml: 


Sorews 


. AC Power Converter Assembly Fuse Holder 


Awsembiies 


, AG Power Converter Assembly 
. AC Power Converter Selector Switch Assembly 
. Stepping Cnit Assembly 


Right-hand Bracket Assembly 
Cipher Unit. Assennbly 


. Stepping Unit Assembiy Captive Thumb Screw 
. Counter Assembly 


CONFEBEN Fit 42 


. Fuse Holder Assemblies 

1. Power Cable and Cover Mate Assembly 
. Keyboard Assembly 

. Selector Handle 


Keyboard Assembly Captive Serews 


. Left-hand Bracket Captive Serewa 
. Printer Assembly Captive Screws 
. Chiten Trip Magnet Assembly 

. Swivel Pin Assembly 

. Printer Assembly 

. Left-hand Support Bracket 
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. Printer Ascembly 
. Drive Link Assembly 
. Timing Cain Switches 


eS TSawnr to i 


Figure 4 

. Rotor Assembly 1a, 
. Rotor Flat Head Contacis i 
. Sliding Contact Beard and Guide Rai! Assernbly 12 
. Keyboard Assembly 13 
. Sliding Contact Board Plat Head Contacts t4 
. Rotar Pressure Contacts ts 

16 


. Cipher Unit Asserably Shell 
. Cipher Tnit. Assembly Preeeure- 
. Stepping Unic Assembly 
. Retr Steppiag Craok 

. Reentry Cireuit Contact Blacks 

. Stepping Unit Assembly Contact Black 


Printer Assembly Preseure Contacts 
. Printer Assembly Captive Screw 
2. Cipher Unit Assembly Flat Head Contacts 


aE HES & 
i ontacts 
ba 
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Figure § 


Leit-hand End Plate Assembly 


. Stationary Rotor 

. Right-hand Fad Plate Lateh 

. Spare F2AXN7T Tube with Shield 

. Crate ‘lube (ZANT) with Shield 

. Shift Tabe (2D21) with Shield 

. Sharpener Pube (2D21) with Shield 

. Pressure Contacis (Cipher Unit Assembly Area! 
. Neon Glow Lamp 

. Preasure Contacis (Keyboard Assembly Area} 
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3h. 
12. 
13. 
34. 
1b 
6. 
?. Print Tube (2021) with Shield 
1s. 


13. 


{7 


Contact Panel Assembly 

Base Assembly 

Contact Panel Assembly Mounting Screws 
Fiat Head Contacts (Pulse Generator Area} 
Bhat Head Contacts {Timing Tinit Arer} 
Spare 2D21 Tube with Shield 


Right-hand End Plate Assembly 
Movable Rotors 
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Figure 6 

1. Sashhrush-type Cleaning Brush 7. 4ys-ineh T-handie Allen Key 

2. Pwithjean Cloth S. S2-inch Tohandle Allen Rey 

3. Aerinch Allen Key 9. M-ines Plastic Handle Aen Kay 

4. Lubriplaie #195 10. 3o-inech Plastic Handle Allen Key 

3. Web Strap Li. Tonthbrast-type Cleaning Brusk 

6, Cleantaz Block Assembly 12. Small Sashbrush-type Cleaning Brush 
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